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Abstract: Historical view on project based working and the new trends in IT shows that there is
a need of new steering and management of investments. The gab between the agility of the
market with it’s customers and the way of managing projects increases continuously. Using a
cybernetic model to steer this complex system allows to get more insights and to adopt the way
of project management.

Traditional steering based on Scope, Timing, Resources and Quality is not sufficient anymore.
User integration, value commitment and delivery of customer’s expected out-come in an agile
B2B and B2C environment allows to create value as early as possible. Market entry is
prioritising. With a case-study in the financial industry for fundraising and grand management
an agile business combined with an agile IT shows that significant savings in time and budget
are possible and a value creation can be ensured early.

1. Historical view on projects and investments in IT

Managing an IT-organization in the context of project based working is not an end in itself. It is
always a supporting activity to allow processing and to deliver value to the customer. Thus there
is a well-defined link between management on the one hand, and processing and delivery, on
the other. Investments are also aimed to deliver added value thus they are linked to
management. This link is the well-known link of project management.

Just before the Industrial Revolution the customer needs were served by small independent
service providers and self-care. Any investment was done generations before and continuously
improved and maintainedi. We can define this as business model BUS.0.0. which delivers
services to a customer CUS.0.0. Within the business model BUS.0.0 the investment model was
INV.0.0. A balance was present.

The causes of the Industrial Revolution remain a topic for debate. However, recent research into
history of Marketing ii has challenged the traditional, supply-oriented interpretation of the
Industrial Revolution and pointed out that the changed needs are more the cause of change than
assumed so far. This means that the needs of the customers changed towards CUS.1.0.: More
needs to be fulfilled for lower prices. As the customer model changed the business model had to
follow. The Industrial Revolution was the transition to new manufacturing processes to fulfil the
new customer needs. Thus the business model BUS.1.0 was created and implemented. In this
business model investment was seen as the same as processing and delivering of value. The
Industrial revolution was characterized by growth and profit increase which was the base for the
merger of management (investment as well as processing and delivery). By that the investment
model stays on INV.0.0.

During the 1940s the military needs requested a more structured approach for investment
management. As the Second World War was requesting a huge amount of military equipment
the needs of the customer changed towards CUS.2.0. The available business model BUS.1.0
was no longer valid and on top of this, the investment management INV.0.0 even less useful.
Business followed the new customer and faced the distance between BUS.2.0 and INV.0.0.
Thus BUS.2.0 has to change the investment model in order to be able to deliver the expected



value. The first steps towards investment management were done within the INV.1.0 model. In
the American military industry (e.g. development the B52s) the line managers are also
executing the function of investment manager. This mix leads to a “over-the-fence
management”: Once the responsibility is executed the results are thrown “over the fence” with
the hope that some will picked it up. Within the next 20 years best practices are identified and
shared. The first steps were done towards splitting of processing and delivery on the one hand,
and investment management on the other hand.iii

The first real investment model was created by the American military governance to allow
investment steering during the Second World War. The aim was to take care about the timing of
delivery (military equipment was necessary to be delivered on time) and the costs (there was a
certain amount of equipment to be delivered despite limited resources). The target system Scope

(S), Timing (T), Resources (R) and Quality (Q) was created.
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Figure 1: Basic Investment Management on Scope, Timing, Resources and Quality
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From that moment onwards, the link between management, processing and delivery, and
investment has continued to grow. As the needs of the customers are changing towards more
stable spending and value delivery (CUS.3.0) the business models are trying to follow suit with
a model BUS.2.5, but somewhat delayed. This delay was accepted and even reinforced. The
investment model has not been able to follow and stayed behind on INV.1.5.
Let us consider Moore’s lawiv: The change on the computer market growths exponentially.
Modern researchers as Ray Kurzweilv believe that the exponential improvement described by
Moore's law will ultimately lead to a technological singularity: a period where progress in
technology occurs almost instantly. The same trends can be found in other industriesvi. As the
technology changea the customer follows these trends and develops toward more modern
customer models CUS.4.0 or even CUS.5.0. The business is not able to follow and stays on
BUS 3.0 and the investment model even follows later with INV.2.0. As we look on modern
investment management methods like PRINCE2vii or COBIT 5.0viii, they are dealing with
business investments enabled by (IT) technology but they all focus on the one-dimensional
investment management.
2. Challenges of today’s project and investment management
Otto Scharmerix mentioned that there is a need to leave the old ways of management behind.
This old principle was to focus on “silos” in oder to describe business structures as it is
traditionally done with the “over-the-fence management”. He beliefs that this management has
led to the modern crisis. This one-dimensional investment model must be overcome inside as
well as outside the business units.
The framework for modern investment management is based on two main ideas. The first
assumes four stages in the evolution of Western capitalism. It refers to the history of investment
management as described above:

. Capitalism 0.0: the first industrialization. Investments are managed by the

line in a hierarchical way (focus on delivery of goods). The classical
separation of operations and investments dried out.
J Capitalism 1.0: the free-market or laissez-faire capitalism (focus on growth).
. Capitalism 2.0: a more regulated European-style stakeholder capitalism
(focus on redistribution)



. Capitalism 3.0: an (as-yet unrealized) intentional, inclusive, ecosystem
economy that upgrades the capacity for collaboration and innovation
throughout all sectors of society (focus on ecosystem innovation).

The investment management method changed in parallel during the time described herex but
with a slower speed. But still today the motivation is to manage investments based on finance-
driven KPIs (Key Performance Indicators), the challenges of the generation (X).0, however, are
not manageable with methods of the generation (X-1).0. Thus the new generation (X+1).0 is
necessary to be prepared today for the future because — as Osterwalder & Pigneur have argued -
“today’s models are most likely to be outdated tomorrow”xi.

The second idea is based on the fact that inter-technology thinking will not allow to successfully
deliver any investment. Therefore modern management methods need transversal and cross-
technology methods with clear future-oriented targets and visions. Here the system of
cybernetics can help to model investment management in a new way that may be able to solve
the challenges of the capitalism 4.0xii.

Beside the rapid changes of the economical environment, information technology is even
changing more rapidly. One example is the usage of IT. 40% of the devices used to access
business applications are personally owned by iWorkers, it went up to this figure from 30% in
2010xiii. Managing technological change like computerisation of IT requires a combination of
people, organization and this technology to ensure that these new technologies are used safely,
securely and efficiently and to effectively manage the changes being rolled out to the
customers.xiv .

Today, IT systems often enforce some human mechanization, which may have reinforced the
sense among employees that they should be saying NO to certain new devices of IT —a
perception which a project manager may need to take into account.xv

Other trends are the battle of mobile devices, Internet of Things, hybrid IT systems and
integrated eco systems.xvi It looks as if by 2013, mobile phones will have overtaken PCs as the
most common Web access device worldwide and that by 2015, over 80 percent of the handsets
sold in mature markets will be Smartphone.xvii The Internet of Things (IoT) is a concept that
describes how the Internet will expand because physical items such as consumer devices and
physical assets are going to be connected to the Internet. Key elements of the lIoT which are
being embedded in a variety of mobile devices, include embedded sensors, image recognition
technologies and NFC used for payment and other transactionsxviii.

Hybrid IT systems are the answer on the request to do more with less. This view challenges IT
departments to play multiple roles in coordinating IT-related activities, and cloud computing is
now pushing that change to an even higher level. This also will have impact on project
management in 1T.xix

The market is undergoing a shift toward more integrated systems and ecosystems. Thus it is
moving away from loosely-coupled heterogeneous approaches. This trend is driven by the
users’ desire for lower costs, simplicity, and more assured security. This means the ability to
have more control of the solution as well as to offer the complete solution in a controlled
environment, but without the need to provide any actual hardware.xx

3. Impact on project and investment management in IT

The economical as well as the technological changes and their even increasing change
frequency need to be integrated in new concepts of IT investment management. The system of
cybernetics offers ways of looking at investment management which start with the acceptance
of embeddeness as part of contextual complexity. Together with further multiple perceptions it
tries to define and handle environmental influences and system components to the benefit of the
investment. This is a view of investments as political issues on the organizational agenda rather
than as closed-in activities construed out of corporate goals, it means that these issues need to
be piloted through the whole organization while satisfying all relevant stakeholders.

It means furthermore to deal with investment management 4.0. Thus it is necessary to be aware
about components within and without the business unit which the investment is aimed for.



Therefore the border of the investment must be identified as the border of the business system
which interacts with its environment. Thus we need to consider physical borders (like buildings,
distance, etc), furthermore social and psychological borders.

In this way the environment may be considered an inherent partner of the investment. The
environment interacts with the investment as well as the investment interacts with the
environmentxxi. According to the degree of interactions we can have an autarkic investment
(low interaction) or a dependent investment (high interaction).

Now let us look at the business unit as a system with its different inputs, outputs, internal
processes, its environment and its feedback loops which create the system stability and allow
change and development for the system (Fig. 2). This has been extensively analysed in the
OSTO-Approachxxii which is being used here as the basis for the following system discussion.
Each system has to deliver output . This output have to be the customer’s expected out-come.
Only if we deliver what is requested in scope, quality and timing with the available budget the
system will be reliable. The output is by that not sufficient but necessary. The main terms to be
considered here are the Mission Statements.These are the Reason of Existence and Meaning.
The first statement to be considered is the reason for the system to exist at all, e.g. the needs or
expectations of customers to make use of the products or services of the business system. Today
this Reason of Existence of the system is usually well known to the system actors. Certain
mission statements are defined to describe this Reason of Existence, and the main financial
calculations in business cases refer to such statements. All processes of today’s investment
management in such a business system are aligned in this way.xxiii

Modern investment management has also to deal with the Meaning of its output with regard to
the customers as well as to society at large. It means the long-term value-creation of the system
leading to future oriented execution of output, long-term thinking and looking at the wider
context of system output rather than the economic reality of today. In this way the main content
of this Meaning of system output is defined.

Finally the basic reasons are dealing with the Basic- and Meta-values, the philosophy of live
and living as well as the belief and conviction of the individual and the organization.
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Figure 2: Complex cybernetic investment management framework



Following this system approach, it means to manage the whole context of a project: to deal with
all components of the system including the acceptance of targets and long-term aims, and to
ensure the delivery of the output according to the Mission Statements. In particular, the Reasons
for Existence of the system are to be coined as the Business Objectives, they are distilled from
the Business Needs in an iterative and continuous process: Thus the continuing existence of the
system and the accuracy of defining the Business Needs and Objectives are managed.
Additionally they provide assets as the input will be balanced with the value of the objectives
through feedback loops (blue color).

On the operational level, management means the alignment of the customer’s expectations of
output with the Objectives and its translation into business targets. Thus the organization as a
system will reach the expected fulfilment of the objectives (orange color).

Furthermore there is the management of disturbances (Risks). It needs top be done with the
resources available, within the timing and the scope of the Target Core Processes which are
part of the tactical level of project management (Red color).

The system components are interacting within the system as well as the system is interacting
with the environmentxxiv as mentioned before. There is the need of stability and orientation
within investment management. This orientation can only be given on a vision level through the
statement of the system Meaning. Long-term survival of the business as this cybernetic system
is dependent on having defined sustainable and future-oriented Meaning statements. The focus
here is on the system usefulness in terms of sustainability, e.g. in the context of individual,
cultural, ethical questions and expectations within society.

These Meaning statements imply that there are values defined for the owner of the investment.
Values are one dimension for measurement of effectiveness. Here we consider efficiency versus
effectiveness: Efficiency is measured as productivity metric, and effectiveness is assessed by
quality metricxxv. Being efficient means to spend less time, less money or less effort (or
number of workers) on some output. This was the main aim in investment management of the
traditional style. Being effective means to do the job according to the expected qualityxxvi.
Quality of output in this perspective means that the products or services have to be valuable for
the customer which means that they contribute to the customer’s values.

Beyond the original OSTO model, two new roles are introduced in the system model as
described here. The first role is the Interpreter. It means here that the interpreter has the
responsibility to understand certain orders (e.g. management decisions) and translate them into
actions. The interpreter has to be a part of the system to ensure that the necessary actions are
taken. Some references describe the interpreter as mirror within the system to allow the system
to change according to new challengesxxvii.

The role of interpreter is necessary as the steering injection into the system based on feedback
information. Thus the second role is the Exterpreter. As the interpreter injects signals into the
system, the extrepreter extracts information from the system and its output, and changes this
information into a certain language to allow closing the cybernetic loopxxviii toward the
interpreter.

Taking this system view into account, it means dealing with the challenges within IT in a
specific way: even working in an agile business includes to focus on benefit and value creation
on mid- and long-term, beyond mere short-term decisions. Some investors define objectives for
risk (like KRI) and performance (like KPI) by using portfolios of investments and managing
these projects based on these figures. Others use IT portfolio management to enable their
management teams to align IT investments with strategic objectives.xxix Others are using Cost-
Benefit Analysis in retro-perspective for IT investments.xxx

As IT investment is changing towards agile delivery also business will change to more agility.
Iterative delivery of products in B2B and B2C will allow to create value and earn benefits from
the early beginning. Therefore, as mentioned above, modifications to the traditional decision
criteria —mainly economically and technically focused — are necessary to value creation and
services delivery. The current emphasis on how, why, when and for whom investment



management systems as stated with INV 1.5 are not suitable in this perspectivexxxi. Comparing
with the Agile Manifestoxxxii the actual way of working should be modified. Especially the
human side of IT development need to be changed. The today approach is using a bottom-up
methodology to address a wider set of benefits and risks while creating the greatest benefit for
consumers and society. This can be even improved by incorporating communal and societal
criteria and promoting growth. These aspects are wider than the pure economical reason for
existing. IT investments may contribute with partial future proved solution to resolve many of
the problems faced today with taking care about our durability and not trying to solve the
possible problems of tomorrowxxxiii.

4. Handling the complexity

As it is not easy to track benefit and improved value during the execution of the project the agile
delivery allows to get more insight. While a selected group of trustable customers or users are in
touch with the first shippable product a clear and open feedback allows to estimate the available
value and benefitxxxiv. As we take care about all aspect in the cybernetic system we know also
about the humans in our IT investment system. Using this first iteration with feedback of the
user group the customer can decide either to penetrate the market with the first shippable
product or not and go into a next iteration.

By that we see that the first and most important component of our system is the human. He is
the one who delivers as a part of the team as well as the one who will use the deliverables later
on. This extension to the original OSTO approach follows the agile trends. xxxv If we can
organize a user group to execute reality tests we will get additional non-monetary value on top.
This user group will take over the role of “Extrepreter”, extracting the delivered value from the
system end analyze them. Also the results of this extrerpretation the user group will also deliver
input to the system as interpreter. Rather, the people who are starting in a certain role in the IT
project (such as a specific web development platform) will often have different talents,
preferences, and attitudes than others. Over time, bringing both together and let them work
contemporary will also make them develop different skills and reinforce attitudes and existing
behavioural differences.xxxvi A customer become thinking as a developer and a developer
starts thinking as customer. The user group becomes part of the team and the exterpretation and
interpretation tasks are assimilatedxxxvii. This leads directly to a second validation and steering
loop with the reason of meaning while the reason of existing is the loop with the traditional
(legacy) project management based on the business case.

Beside user groups integrated into the system a continuously challenge of the contribution to the
benefits and value is necessary. Therefore a X-reference is necessary to identify the contribution
to the strategic drivers (taking care about the investment management model INV. 1.5) as well
as the values and customer expectations are necessary. It is not only necessary to do things right
but also doing the right thingsxxxviii. This principle of the investment management model INV
1.5 should also be adopted to the reason of meaning. Each potential shippable product have to
fulfil also these indicators. As these indicators are more stable and combined with an agile
business approach allows the customer to deliver as much as needed and as less as possible
solutionsxxxix.

These X-references need to be made on different levels. Not only the fact that there is a link
between customer’s expected out-come and the value and benefit but also the intensity of the
link is relevantxl. The X-Ref have to be developed both for the link between the stakeholders
(incl. user group) and the values as well as the link between the value and the customer’s
expected out-come. This will allow the project manager to support the selection of the
deliverable items of the iterations to create the customer’s expected out-come. A wide spread set
of visualisations is available to present the results of these X-referencesxli. Practical research
shows that these visualisations are necessary for the success of the projectxlii.

Finally the project management within IT need to deal with the principle of loosely coupling of
business and IT. Using this principle the business process is loosely couplet with IT processes
and by that with IT investment processes. Each potential shippable product have to be usable.



The user group agrees on it and the business process can be implemented to let the delivered
product work. This way of working can be compared with an practically implementation of the
dual designxliii. Here the delivery starts with two extreme alternatives. One alternative could be
a full automate steering the other one is the manual operator. Starting with the manual
operations the business is already able to earn value by knowing the process and using by
example paper based information processing. The first step in adding value is by that knowing
the process and implementing this (as a pilot) in the user group. After this first feedback and
adaptation the potential customer’s expected out-come can be used in the market. By that a fast
value creation is guarantied. All the other iterations will deliver more and more automation and
allow a wider market penetration with as less as possible manual work. This way of working
request the necessary trust between all involved parties and the conviction that more
automation will be delivered in the next iterationxliv.

a

Extreme Alternative 1 Extreme Alternative 2

Figure 3: The dual design

Evaluate all alternatives on their impact on the objectives and values will allow you to
take the necessary decisions. If they have a positive impact than the change should be
considered as positive. If not, than the investment can be stopped or changed with as
less as possible lost effort. This leads to an agile Program Management Approach™".

g

Project definitio

Figure 4: Agile program management approach with stabilized delivery

5. Case

Executing IT projects within the financial industry beside the above named constrains additional
regulations are valid. This leads to the fact that a lot of market entry points are missed due to
complexity management. These market entry points are specific moments in time (like fairs,



events, change of regulations, etc.) which are fixed externally. Unfortunately the time between
facing this point and optimal market entry point is relatively short. A full blown IT project
dealing with all aspects valid for IT in financial industries will lead to a delay or extend the
costs unacceptable.

During a case the revamping of the automation of a back-office should be done. The task of this
back-office was fundraising and grand management. The actual system was build in End-user
tooling (Access) and run out of support and, on top of this, did not fulfil legal requirements.
During the years the implementation was extended, reduced or changed that way that nobody
actually know the functional and technical design. The integration of these applications with the
core data system of the financial institution was also organically grown.

As this entity wasn’t able to execute their tasks supported by the tool the pressure on the project
increased dramatically. Together with the (senior) general management we decided to apply an
agile business approach. In the first iteration we designed a business process As Is. Together
with the customer we decided to implement a iterative business implementation based on a pre-
)defined value system where the traditional project management aspects (budget and timing) are
in the minority. As one of the most important value the X-reference between value and cost per

customer’s expected out-come.
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Figure 5: The used value system to evaluate the customer’s expected out-come

The first iteration was based on a temporary export of data processed in a created Excel file.
After each week a manual process was executed to import the data again to the core banking
system. Using this first almost manual business process allowed the customer to continuo with
the business. The link between business process and IT process was loosely coupled.

In the second iteration we executed a RFI/RFP where we request external vendors as well as
internal ICT department to apply. The “build or buy” decision was fully integrated into the
RFP-procedure. Based on trust IT and the customer selected a package with tailored interfacing
to the core banking system.

The third iteration was the implementation of the package for the back-end and integrate this
with the core banking system. The build-in processes are implemented witch leads to changes to
the actual business processes. In this case the adaptation of the business process towards the
presented processes of the package was more efficient and effective than changing the package.
After the implementation on a test environment customer and IT developed in weekly iterations
together with the user group the screens, workflows and documentations in parallel. After a
period of 4 weeks parallel use of the pilot (package) and the manual process the user group ask
for a full roll-out.

The fourth iterations than extend the back-office package with the web portal of the customer.
And extent the functionality of the interfaces with the core banking system. The web portal
allows the broker on the field to access partly data of the package without contacting the back-
office. This increased the benefits and fulfils the need of more autonomy of the employees in
the field.



The fifth iteration than provided the full integration with the bank-branch system. As this
system is under control of regulators these changes has to be developed according specific
regulations.

This case shows that the combination of an agile business approach with loosely coupled
business and IT processes in combination with trust and an empowered user group enables a
delivery 6 month earlier (instead of 24 month we delivered in 18 months) and with almost 18%
less than foreseen budget . The users themselves decided the delivered features and got more
insight into the processes both on business and IT. The delivered customer’s expected out-come
fits almost 93% to the expectations and until today (4 years later) the cooperation between IT
and customer still allow a effective delivery during maintenance.

The opposite is that the expected effort and flexibility of both customer and IT resources was
increased. Also a certain level of maturity and tolerance was necessary to work in the user
group. Some members till believed that the “over the fence” method would have delivered more
valuable outcome, at least on short term.

6. Results and Conclusion

Project Management is grown through the years. The historical discussion shows that the gab
between the agility of the market with their customers continuously grow. For IT the additional
challenge of the rapid changing technology is a surplus on the gab.

Using an system-cybernetic approach for project management shows that the traditional
business case bases steering is not sufficient. To be able to follow the markets there is a need for
different adaptation on the project management in IT.

The first change is to integrate as soon as possible all parties in a user group. Even customers or
users should be integrated from the early beginning. Only they can assume the acceptance of
any solution. As the market is rapidly changing there is no second chance once the user and
customers are lost.

The second adaptation is to keep the traditional KPIs in mind but focus on values and meanings.
These values and meanings are more stable and allow the investor to create a identification. Of
cause each investment should still fulfil basic economical rules like having a positive Business
Case.

The third adaptation is to cooperate agile on both side on business as well as on IT. There is in a
lot of cases no need of a full blown implementation for a first market entry. By that IT is always
coming on the second place after creating value.

To be able to execute projects with these changes trust between IT and business must become
granted and both parties need to keep the targeted value in mind. Finally a loosely coupling of
business and IT is necessary. By that the business process can change without direct impact on
IT processes and by that with IT investment processes.

A case in the financial industry shows that the above named prerequisites in combination with
an agile business approach with loosely coupled business and IT processes together with trust
shows significant results. A delivery 6 month earlier (instead of 24 month we delivered in 18
months) and with almost 18% less than foreseen budget and a fit of almost 93% of the
expectations is the measurable result. On top the exchange of knowledge and more insights of
the other groups are also given fact.
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